Exonuclease activity is required for sequence addition and Cdc13p loading at a de novo telomere.
The Saccharomyces cerevisiae Mre11p/Rad50p/Xrs2p (MRX) complex is evolutionarily conserved and functions in DNA repair and at telomeres [1-3]. In vivo, MRX is required for a 5' --> 3' exonuclease activity that mediates DNA recombination at double-strand breaks (DSBs). Paradoxically, abolition of this exonuclease activity in MRX mutants results in shortened telomeric DNA tracts. To further explore the role of MRX at telomeres, we analyzed MRX mutants in a de novo telomere addition assay in yeast cells [4]. We found that the MRX genes were absolutely required for telomerase-mediated addition in this assay. Furthermore, we found that Cdc13p, a single-stranded telomeric DNA binding protein essential for telomere DNA synthesis and protection [5], was unable to bind to the de novo telomeric DNA substrate in cells lacking Rad50p. Based on the results from this model system, we propose that the MRX complex helps to prepare telomeric DNA for the loading of Cdc13p, which then protects the chromosome from further degradation and recruits telomerase and other DNA replication components to synthesize telomeric DNA.